Abstract
Introduction
"Congenital hypothyroidism has been introduced as one of the most common preventable causes of mental retardation which occurs in 1/3000 neonates" (1) . Early identification and treatment within 2 wkof age can maintain normal cognitive development (2, 3) . The physical growth outcome can be evaluated by growth chart (8) and neurodevelopment can be assessed by a wide variety of tests in toddler and preschool-aged child.
Ages & Stages Questionnaires (ASQ) includes
developmental screening tests that can help parents check their child's development (9, 10) . ASQ so far has been translated into many different languages and also recognized as a valid and strong tool for assessing and screening developmental status of children (11) . This questionnaire has been translated into Persian in order to adapt it to the Iranian population.
Screening programs of congenital hypothyroidism dramatically improved the neuropsychological outcome in affected children. However, mild impairments in neurocognitive function and intellectual sequel have been reported in some studies of early-treated CH children particularly in those with marked retardation of bone age and/or a low circulating thyroxin before treatment (12) (13) (14) (15) .
We aimed to screen the developmental skills of 3 to 5 yr old children with congenital hypothyroidism detected by neonatal screening program in our region. ELISA was method of screening to measure TSH on filter paper at day 3-7 of birth. Venous blood for total T4/ free T4 and TSH was obtained to confirm the diagnosis for those with abnormal result (TSH>5 mIU/L). Electrochemiluminescence was used to measure Total T4 and TSH.
Material & Methods

Neonatal
Criteria for patient recruitment were children diagnosed with CH (T4 < 6.5 µg/dL and thyroidstimulating hormone (TSH)> 10 mIU/mL after one in this work if they had been treated with LT4 and were followed up closely in the first three years of life. In accordance with guidelines of American Academy of Pediatrics, T4 < 6.5 µg/dL and TSH > 10 mIU/mL after one month of age was considered as CH (7) . Children were diagnosed as permanent CH if they had serum TSH above 10 mIU/L during the first three years of treatment or if they needed LT4 therapy beyond 3 yr of age (TSH rise > 6 mIU/ ml with temporary discontinuation of LT4 after the age of 3 yr (7, 16) .
Those cases lacking necessary data for the current work, and cases that did not have regular follow-up for the first three years of life were excluded from the study. All children at least three years or more and with the criteria of the study were assessed by ASQ method. The patients were divided into three age groups; 3, 4, and 5 yr old. If a parent identifies an item as a concern (circles to far right on form), an extra 5 points are scored for that item. Once the total score is calculated, if that score is higher than the cut-off score, the screening results suggest the child should be referred to child development specialist for a developmental checkup.
Statistical analysis
The Table 4 . Association between the types of congenital hypothyroidism (CH) and development status (n=78). In the present study, ASQ score was subnormal in 41% of early treated children with congenital hypothyroidism (elevated ASQ score). Problemsolving and global motor were the most frequent types of developmental impairment among female and male respectively. This is a surprising and unexpected finding. We assume the reason for high rate of abnormal ASQ is that ASQ is a developmental screening not diagnostic test that can help parents check their child's development and mental problem. In the next step, these children should be evaluated using standard IQ measurement scores.
The Type of CH ASQ results
P-value
The results of further diagnostic tests may confirm or refute our findings.
The associations between ASQ score and some demographic and laboratories' variables were also assessed. We could not find any relation between the birth length, birth weight, birth head circumference, maternal age at pregnancy, sex, place of life, relation of parents, and parents' education. Unlike our findings, parental education influenced intellectual development of the children with congenital hypothyroidism (21) .
In this study, there was no relationship between biochemical severity (TSH and T4 levels at diagnosis) and ASQ scores. This finding is similar to the results of other studies (2, 22) . No significant association was found between the severity of CH and intelligence coefficient (IQ) of patients with CH (23).
In contrast to our study, CH severity was correlated primarily with motor test results and reduced IQs (24, 25) . A negative significant correlation was reported between initial TSH level and IQ scores among Dutch CH patients (26) . On the other hand, no association was found between mild congenital hypothyroidism (TSH levels less than 15 mIU/L) and psychomotor development of preschool children in Belgium (27) . In support of studies (2, 28) , we believe that in order to achieve a good outcome, treatment of congenital hypothyroidism should be started with higher dose of LT4 than previously recommended.
In this study, the mean age of diagnosis and treatment initiation was 20 days (these two variables were very close in their values because Further studies in this regard are mandatory.
Finally, ASQ score of the relatively small sample size limits the study's statistical power. These limitations require further investigation.
In conclusion, ASQ score was subnormal in 41% of treated patients with congenital hypothyroidism. 
